High-performance liquid chromatographic determination of N-[2-(hydroxyethyl)-N-(2-(7-guaninyl)ethyl)]methylamine, a reaction product between nitrogen mustard and DNA and its application to biological samples.
Nitrogen mustard (HN2) is a bifunctional alkylating agent which is thought to cause cytotoxicity by covalently binding to DNA. Most studies to date have looked at qualitatively determining the presence of DNA-HN2 adducts from reactions with native DNA. The adduct which is predominately formed in these reactions is N-[2-(hydroxyethyl)-N-(2-(7-guaninyl)ethyl]methylamine (N7G). A simple and sensitive reversed-phase high-performance liquid chromatographic (HPLC) method for the determination of N7G from DNA using ultraviolet detection is described. DNA samples having been exposed to HN2 treatment were hydrolyzed and preseparated from high-molecular-mass material by filtration using a molecular mass cut-off of 3000. The mobile phase consisted of methanol-26 mM ammonium formate, pH 6.5 (24:76, v/v). N7G, as well as the internal standard, methoxyphenol, were separated within 30 min. The recovery of N7G after hydrolysis of the DNA reaction product was quantitative and limits of detection and quantification of 10 and 20 ng/ml, respectively, were calculated. The method was validated in DNA-HN2 dose response experiments. The N7G reaction product appears to be the first reaction product formed at lower ratios of HN2/DNA but its production plateaus at higher ratios of HN2/DNA probably due to increased formation of hitherto unknown adducts. The method is simple and sensitive and for this reason, may be suited for the determination of DNA/HN2 reaction products.